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Although it has been over half a century since Lorenz first wrote on the differences between 
instinctive and learned behavior, we still understand little about how instinctive behaviors are hard-
wired into the brain.  Honeybees drones and queens make their mating flights at a specific window 
of time during the day, the timing of which is instinctual and species-specific within the genus Apis.  
In this study, we trained Apis mellifera workers to fly for food only during a three hour window of 
time that coincided with the timing of the drones mating flight.  Both drones and time-trained 
workers were collected in the afternoon as they initiated reward seeking behavior to look for mates 
or food, respectively, and were additionally collected during the morning when they were inactive.  
The dorsal protocerebrum, including the mushroom bodies and surrounding regions of the brain 
associated with reward, was dissected out of each bee for RNA sequencing and gene expression 
analysis.  A common set of genes were identified as being important for reward seeking behavior 
generally, while other genes were identified as being important for either the instinctive or learned 
context specifically.  Coexpression network analysis reveals how the same genes are utilized in 
different networks to produce different types of behavior. 
  
